Moderate deviations limit theorem is proved for quadratic forms in zero-mean Gaussian stationary processes. Two particular cases are the cumulative periodogram and the kernel spectral density estimator. We derive the exponential decay of the logarithm of moderate deviation probabilities of goodness-of-fit tests for the spectral density. Using them we also discuss intermediate asymptotic efficiencies of tests, as in Kallenberg (1983; AS).
Large deviation theorem is a big issue in probability theory. We now recall the standard definition, as follows (cf. Dembo and Zeitouni (1998; Springer) ). We say that a family of probability measures µ ε on a Polish space X satisfies a Large Deviation Principle 
or c is steep at ∂D, then Z T satisfies the LDP with the speed a T , whose rate function is the Fenchel-Legendre transform of c; c 
The spectral density is then defined by Brockwell and Davis (1991; Springer) ). We denote by L(f, φ) the spectral average with the weight function φ ≡ 0,
Well-known estimates for the quantities L(f, φ) and f (α), based on the data
Here and below, the periodogram is defined by 
and the other is given by
where K(x), x ∈ R, is an even and integrable function with K(x) = 0 for |x| > π that integrates to one, g(x), x ∈ [0, 1], is an even and continuous function with g(0) = 1, M = M T is a positive real number increasing to ∞ at a suitable rate depending on T , and
[x] denotes the greatest integer not greater than x; [x] ≤ x < [x] + 1. Since the spectral density f and its kernel spectral estimator f T which we consider are even and 2π-periodic functions, it is sufficient to confine ourselves to the study of the interval 0 ≤ α ≤ π.
been well-established under various weaker regularity conditions (e.g. Brillinger (1981;
Holden-Day) and Hosoya and Taniguchi (1982; AS)). Bentkus and Rudzkis (1982; LMJ) and Janas (1994; AISM) investigated the Edgeworth expansions for the distributions of 
(x > 0) as more precise versions of Bentkus et al. (1975; LMJ) and Rudzkis (1977; LMJ) . Under the Gaussianity, Bercu et al. (1997; SPA) , Bryc and Dembo (1997; JTP) and Taniguchi and Kakizawa (2000; Springer) established the LDP for quadratic forms, especially, for L(I T , φ). Taking account of these results, it is natural to investigate a LDP for |x| > 1 (see Brillinger (1981; Holden-Day) and Dahlhaus (1983; JTSA) ).
